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BYRON MORTIMER GUNSTON, OF OSWEGO, NEW YORK, ASSIGNOR TO 
THOMSON KINGSFORD, OF SAME PLACE. 
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SPECIFICATION forming part of Letters Patent No. 579,747, dated March 30, 1897. 
Application filed June 4, 1896, Serial No. 594,228 (No model.) 

To all, Luhon, it in Ci/ conce77. 
Beit known that I, BYRON MORTIMER GUNS 

TON, of Oswego, in the county of Oswego, in 
the State of New York, have invented new 
and useful Improvements in Box-Assembling 
Machines, of which the following, taken in 
connection with the accompanying drawings, 
is a full, clear, and exact description. 
My invention relates to machines for assem 

bling the different component parts of boxes, 
as When the sides and ends are secured to 
gether by means of tongue-and-groove joints 
and the cover slides into grooves cut in the 
inner face of each of the sides and one of the 
ends, the bottom being afterward applied and 
Secured. 
The sides, ends, and cover are previously 

prepared with their tongues and grooves for 
the corner-joints and with the grooves for the 
cover, said cover being also fitted to slide 
freely, but closely, in said grooves for it. 
My object is to provide a machine in which 

two side pieces are simultaneously fed into 
position. Then two end pieces are simultane 
Ously fed into position above said sides with 
their tongues and grooves in vertical aline 
ment. Then both ends are forced down until 
their joints are perfected by the interlocking 
or securing together of their meeting edges, 
which creates the rectangle of the box, and 
then a cover is fed forward and forced into 
its position in the sides and one end of the 
box-body, one of said ends being of less width 
than the other to permit of the entrance of 
the cover. The box, then complete except as 
to the bottom, is removed from this assem 
bling-machine by suitable mechanism, as 
hereinafter described, and the bottom is put 
on and secured in any ordinary Way, as in a 
nailing-machine; but this part of the assem 
bling is not a part of this invention and no 
further mention will be made of it. 

It is constructed as follows, reference being 
had to the accompanying drawings, in which 

Figure 1 is a front elevation showing the 
box ends in the racks on either side and the 
side plungers about midway of their stroke. 
Fig. 2 is a side elevation showing the box 
sides in the horizontal racks on either side 
and the covers in the vertical hopper and 

guide. Fig. 3 is a vertical sectional eleva 
tion of Fig. 2, showing the sides with the side 
plungers partly retracted. Fig. 4 is a like 
view of Fig. 1, showing the ends and covers, 
the end plungers partly retracted, and the 
cover-feed mechanism wholly retracted and 
ready to feed a cover forward. Fig. 5 is a 
transverse section on the line of the upper 
edges of the sides and the ends. Fig. 6 is a 
detail of a feed-board and its connection to a 
feed-chain for feeding either sides or ends. 
Fig. 7 is a sectional detail of the feed-shaft 
and its actuating-spring Wound thereon. Fig. 
8 is a top plan of a table for Supporting the 
sides while the ends are being forced down to 
lock into them. Fig. 9 is a like view of the 
same retracted to permit the box to drop onto 
the conveyer. Fig. 10 is a detail of a corner 
of a box, showing a mitered and tongue-and 
groove joint combined. Fig. 11 is a trans 
verse sectional elevation of an end part of 
the sides and the cover, the latter being partly 
broken away. Fig. 12 is a top plan of the 
yielding side walls of the box-chamber with 
a box-body, sides and ends, therein. Fig. 13 
is a detail showing the means for adjusting 
the width of the chamber by varying the 
length of the walls. Fig. 14 is an enlarged 
vertical transverse section of the lower part 
of the box-chamber on the same line as Fig. 4. 
A suitable bed is erected upon a suitable 

frame or support 2 and is provided with 
arms or racks 3 for box ends 4 and with like 
racks 5 for box sides 6, each of said racks be 
ing provided with ways 7, by which the sides 
or ends are guided as they are fed forward 
horizontally into position for their vertical 
feed, as hereinafter described. 
The primary or horizontal feed mechanism 

is constructed and operated as follows, being 
the same in all the places shown: 
A suitable feed-shaft 8 is suitably jour 

naled in each rack-arm, upon which a Sprocket 
9 is secured, carrying a belt 10, which passes 
around an idler - sprocket 11. A suitable 
spring 12, Fig. 7, is wound around said shaft, 
having one end secured thereto and the other 
to said rack-arm, and 13 is a suitable feed 
board provided with a pin or a stud 14, which 
engages with a link of said belt, Fig. 6, so 
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that the unwinding tension of said spring 
Will rotate said shaft, and drive said chain to 
carry said feed-board inwardly. When the 
feed-board is drawn back to put in sides or 
ends, the chain rotates said shaft to wind up 
said spring and increase or renew its tension. 
To retract said feed-board, a mechanism can 
be used comprising a cord or chain (t, suit 
ably connected to it and further connected 
to a foot-treadle or lever 15, so that when 
the latter is forced down the feed-board will 
be drawn back to permit the filling in of the 
sides or ends, and when released the spring 
Will throw said feed-board against said sides 
or ends to hold them and feed them. 

Boac-supporting mechanism.-Ashaft 16 is 
Suitably journaled in said table-supports, 
upon which cams 17 are secured in engage 
lment with oscillating levers 18, pivoted at 19. 
The upper end of each of said levers engages 
with sliding work-table 20, as by a slot 21 
therein, said tables being mounted and free 
to be reciprocated in suitable ways, and when 
projecting in Wardly constitute the movable 
bottom of the box-chamber 22, upon which 
the box sides are formally supported while 
the ends are being forced down. This slot 
receives the free end of a lever and is at about 
the angle offorty-five degrees, because the di 
rection of the movement of the table is at a 
right angle to the swing of the lever, the up 
per end of which operates as a wedge to shift 
the table. The upper inner edges of the side 
Walls 23 and end walls 24 are beveled Sub 
stantially as shown, the walls 23 resting upon 
the table 20. The walls 24 are provided with 
out Wardly-projecting lugs c, which bear upon 
transverse bars 90 to support said walls. 
Rods and springs 25, mounted in suitable 
supports 26, pendent from the feed-racks, are 
connected to said walls and permit them to 
yield outwardly when the box ends are forced 
in and to grip them when inserted. Suit 
able means are provided to regulate the in 
Ward movements of these walls. Within 
said outer walls and parallel to and separated 
adjustably from them are guides or inner 
Walls 27, for the sides, and 28, for ends, creat 
ing an annular chamber between said inner 
and outer walls into which the box side and 
end blanks are fed. One inner side wall 27 
is adjustable laterally, as is also one inner 
end wall 28. A frame is erected comprising 
uprights 29, cross-bars 30, and cross-beams 
31, connecting the upper ends of said up 
rights, and a cross-bar 32 upon said beams. 
From the cross-bar 30, Fig. 4, a guide-bar 33 
is suspended in any suitable manner or by 
any suitable means of connection, and upon 
this the bars 3435 are secured, one of the in 
ner walls 28 being secured to the bar 34, Fig. 
4, while the other is connected to the bar 35 
by means of the screw-bolt 36 and provided 
with beveled shoulders 37, engaging with like 
shoulders 38 upon said bar and which are 
secured together by a bolt 38', whereby by 
loosening said bolt and then operating said 
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Screw-bolt the width of said claimbel is va 
ried to receive ends of varying lengths. To 
the bar 35, Fig. 3, one of the side walls 27 is 
connected by a screw-bolt 40 and pivoted 
with beveled shoulders 41, in engagement 
with like shoulders 42 upon a bar or bars 43, 
connected to the opposite side wall, and 42 
is a bolt through said shoulders to secure the 
side walls in position when adjusted. Slit 
able vertical slots (not shown) are provided 
through which the bolts 3S" and 48" are in 
serted, so as to permit said vertical adjust 
ments when the respective bolts are loosened. 
Side and end assembling mechanism.-In 

a suitable way in one side of said guide-bar 
33 a slide b is mounted and reciprocated by 
a pitman-rod 44, actuated by a crank-pin con 
nected to a disk 45 upon a shaft 46, driven 
by a power applied to a pulley 47 upon said 
shaft. A cross-head 48 is connected to said 
slide, and plungers 49 are carried by said cross 
head and reciprocated vertically by the revo 
lution of said crank-disk. When raised to 
the height of the stroke, the feed mechan 
isms feed the box sides inwardly, bringing 
one into position under each plunger, and 
then by the downward stroke two box sides 
are forced down into the chamber 22 and onto 
the tables 20, said sides being laterally sup 
ported by the walls. A gear 50 on the shaft 
46 drives the gear 51 on the shaft 52, which 
drives the disk 5.3, provided with a crank 
pin 54, to which a pitman 55 is connected, its 
lower end being connected to a slide 56, 
mounted in a way on said guide-bar 33, said 
slide being connected to a cross-head 57, to 
which plungers 5S are secured. When said 
crank-disk reaches the limit of its upward 
stroke, the feed mechanisms feed two of the 
box ends in under the plungers. To permit 
the insertion of the cover, one end piece is 
narrower than the other, substantially the 
thickness of said cover, so that when said 
plungers descend together the end pieces are 
pushed down by them until the plungers 
reach the downward limit of their stroke and 
the end pieces are in position. As these end 
pieces are fed into place their tongues (or 
grooves) are in direct vertical alinement with 
the grooves (or tongues) of the sides. Then 
when the ends are forced down said tongues 
and grooves engage with each other, the 
tongues sliding in the grooves, until when the 
downward limit of the stroke is reached said 
sides and ends are locked together, the rear 
end piece resting upon the table 20 and the 
front end piece being above said table a dis 
tance equal to the difference in the vertical 
width of said ends, thus leaving a slot way or 
space through which the cover can be in 
serted. 

Cover mechanism.-A vertical hopper 59 
holds the covers (30, its lower end being ad 
jacent to the front end of the box-chamber 
22. A sprocket (31 on the shaft 10 through 
the belt (32, with or without the idler (33, drives 
the sprocket 64 on the shaft. 65 to rotate the 
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579,747 
crank-disk 66 and actuate the pitman-rod 67 
to oscillate the geared segment 68 to recipro 
cate the feed-slide 69, mounted in suitable 
ways. When retracted, Fig. 4, said feed 
slide engages with the lowest cover, and then 
the forward movement pushes the cover in 
wardly and into the grooves in the sides, and, 
finally, into the groove in the rear end at the 
final limit of the stroke. 

Boac discharger and conveyer.-As the feed 
slide starts to retract, the sliding tables 20 are 
retracted and the side-feeding plungers again 
descend, the sides, then entering, force the box 
out from the grips of the Walls down onto an 
endless belt 70, carried by pulleys, drums 71, 
on the shaft 16, and 72, on the shaft 65, which 
deposits the boxes on an endless belt 73, driven 
by the train of gearing 74, which drives the 
shaft 75 and drums 76 thereon and also the 
drum 77 on the shaft 78. This conveyer is 
adjustable as to the height of its outer end 
by means of bars 79, provided with notches 
80, which engage with pins 81 on the sides 
and can be of any length desired to convey 
the boxes to any point desired. 
The term “box’ is herein applied to the 

actually incomplete box, which still lacks the 
bottom, which is applied by another machine, 
as before stated, and which is not a part of 
the invention. 
A sprocket 81 on the shaft 46, belt S2, and 

sprocket S2' transmit power to and rotate the 
shaft 16. 
The word “interlocked’ or “interlocking” 

is not used in a restricted sense, but as cov 
ering not only actual interlocking but also 
the feeding of the sides and ends into posi 
tion to be secured together without the actual 
interlocking. 
The frame 39 and its cross-bars 83 coöper 

ate to guide the feed-plungers in their verti 
cal movements, to stiffen and steady the ad 
jacent Working parts, and to prevent the 
sides or ends being pulled up by the raising 
of the plungers, with which said sides and 
ends are in spring-pressed frictional contact. 
In Figs. 12 and 13 the yielding outer side 

Walls of the box-chamber are detailed, each 
side wall having inwardly-projecting flanges 
84, which are beveled the same as the sides, 
said beveled flanges operating to guide the 
box sides into position and then to guide the 
box ends for interlocking. These side walls 
are adjustable as to length by means of a sec 
tion 85, provided with arms 86, which are 
mounted in suitable ways S7, and when ad 
justed are secured by suitable set screws or 
bolts S8. 

It will be seen that each feed-spring for 
either sides or ends varies in tension, its ten 
sion increasing according to the distance the 
feed-board is drawn out and consequently 
varies according to the load or number of 
side or end pieces which may be in each rack, 
having at all times a tension proportional to 
their number. 

I am aware that Weights have been con 

3 

nected to feed-boards, exerting a constant 
force to feed the sides or ends, but that is not 
my invention. 
What I claim as my invention, and desire 

to secure by Letters Patent, is 
1. In a box-assembling machine the combi 

nation with the feed-racks for sides and ends 
converging at the four sides of a rectangular 
chamber to receive the sides and ends pre 
paratory to their being connected or secured 
together, yielding outer walls surrounding 
said chamber, and means to first feed the sides 
and then the ends down into said chamber. 

2. In a box-assembling machine the combi 
nation with racks to hold and feed the sides 
and ends, of a chamber below the plane of said 
racks, a pair of side-feeding plungers, and a 
pair of end-feeding plungers operating se 
quentially to said side-feeding plungers. 

3. In a box-assembling machine the combi 
nation with racks to hold and feed the sides 
and ends previously prepared to interlock at 
their meeting edges, of vertical walls, creating 
an annular chamber between them provided 
with a false bottom, normally supporting the 
box sides in said chamber in position to inter 
lock with the meeting edges of the box ends 
when they are forced down. 

4. In a box-assembling machine the combi 
nation with racks to hold and feed the sides 
and ends previously prepared to interlock at 
their meeting edges, of yielding or adjustable 
parallel walls, creating a chamber between 
them and a bottom normally supporting the 
box sides while the ends are being forced 
down to interlock their meeting edges, and 
means thereafter to retract said bottom, and 
permit the interlocked sides and ends to be 
forced down from said chamber. 

5. In a box-assembling machine the combi 
nation with parallel yielding or adjustable 
walls creating an annular chamberinto which 
the previously-prepared box sides and ends 
are successively fed, to interlock their meet 
ing edges, of a bottom, normally Supporting 
the box sides while the ends are being inter 
locked with them, to create a box-body, and 
means to retract said bottom to permit said 
body to be forced down from said chamber. 

6. In a box-assembling machine parallel 
yielding or adjustable Walls, creating an an 
nular chamber into which the previously-pre 
pared box sides and ends are successively fed 
to interlock their meeting edges, of a bottom 
normally supporting the sides while the ends 
are being interlocked with them, and means 
to force a cover, into the box-body thus cre 
ated. - 

7. In a box-assembling machine, parallel 
| yielding or adjustable walls, creating an an 
nular chamber into which the previously-pre 
pered box sides and ends are successively fed 
to interlock their meeting edges, of a bottom. 
normally supporting the sides while the ends 
are being interlocked with them, and means 
to force a cover into the box-body thus cre 
ated, and to thereafter retract said bottom, 
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to permit the box to be forced down from said chamber into which said sides are first fed 
chamber. and by which they are held in position to inter 

8. In a box-assembling machine, the com- lock with the edges of the descending ends. 
bination of a frame, racks thereon to hold the In witness whereof I have hereunto set my 

5 box sides and ends, spring-actuated feed-hand this 28th day of May, 1896. 
boards in said racks engaging with such sides Rav \int Tru PR at NSTAN or ends, and vertically-reciprocating plungers BYRON IORTIER GUNSTON. 
engaging with pairs of sides and ends to feed In presence of - 
them sequentially into an asssembling-cham- WM. V. BURR, 

Io ber, of parallel vertical walls creating a II. L. HOWE. 


